Morphometric Golgi study of cortical locations in WAG/Rij rats: the cortical focus theory.
Recently it was demonstrated that for the absence epilepsy characteristic spike-wave discharges initially emerge from the somatosensory cortex and quickly involve the rest of the cortex and cortico-thalamic network. This has led to the development of the focal theory of absence epilepsy. In this experiment, this theory was further investigated by studying the neuronal organization of the cortical focal zone, a non-focal zone in genetic epileptic WAG/Rij rats and functional related areas in non-epileptic age matched control rats. A classical Golgi staining technique was used to visualize whole cortical neurons with dendritic and axon arborisation. Apical dendrites of pyramidal cells in epileptic rats were often split, declined and were running in non-perpendicular directions. Quantitative differences between the strains were found for the length of neurons, between focal and control areas mainly for dendritic arborization. A significant "strain-zone" interaction was found for the maximal distance between two points of dendritic arborization, the mean length of a dendritic segment and the number of free terminations of apical dendrites. All this demonstrates that properties of dendrites in the cortical focal area of WAG/Rij rats were at variance with dendritic characteristics outside the focal area and with functional similar areas in non-epileptic controls. These features might reflect the hyperexcitability of somatosensory neurons, which underlie the initiation and spreading of spike-wave discharges in WAG/Rij rats. Finally, these results are in line with the cortical focus theory of absence epilepsy.